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Philipp Brothers, Inc. 


70 Pine Street 
NEW YORK CITY 


We offer standard size trade packages— 
small lots to carloads 


Copper Sulphate 
Lead Arsenate 
Calcium Arsenate 
Rotenone Dust Concentrated Powder 
4%-5% 
Copper Carbonate 
Paradiclorobenzol 


Monohydrated Copper Sulphate 


White Arsenic, Caustic Soda and Sodium Chlorate 
for Weed Control 


and all other chemicals necessary for the production of 
farm and orchard crops. Your inquiries will be welcome. 


TBR ARYA 
4 
_ 
¥ 


eased YIELDS 
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RES ULTS are what you spend your money for—not 


fertilizer itself. There isn’t anything particularly attractive about 
fertilizer, as such. You can’t eat it. wear it, live in it, ride on 
it. or educate the children with it. 


But you can do all of these things and more—with the results 
which the right fertilizer produces. 


Granular ‘Aero’ Cyanamid is the right nitrogen fertilizer, 


In wet seasons it doesn’t wash out of the soil but stays right 
there and keeps pushing the crop. 


In dry seasons. if plowed down with cover crops or crop 
wastes before planting, it induces deep rooting and a high 
degree of drought resistance —so keeps right on pushing 
the crop. 


In al] seasons it speeds up the transformation of coarse or- 
ganic materials into humus, and at the same time supplies 
lime enough to neutralize the organic and nitric acids which 
form during the rotting process. 


Write for Leaflet F-155. 


“AMERICAN CYANAMID COMPANY 


30 PLAZA NEW YORK, N. 
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THERE IS 
ABRAND 
FOR EACH 

CROP. 


ine with the CAIN 


Agrico is Manufactured only by 
The AMERICAN AGRICULTURAL CHEMICAL Co. 
i BALTIMORE - : - BUFFALO - - - NEW YORK 
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For that Quick Start and Long Steady Growth— 


so necessary for Potatoes—Use 


Thomas Fertilizers 


Est. 1868 


LP. T. 


_ FERTILIZER 


I. P. THOMAS & SON CO. 


| “70th Year” 


CAMDEN NEW JERSEY 


“I'm banking on SEMESAN BEL 


Reduces seed piece decay. Checks seed- 
borne scab and Rhizoctonia. Generally 


increases stands and yields. 


Cut growing cost per bushel, and only about 21¢ an acre. Reduces 
get more profit from your potatoes. seed piece decay, seed-borne scab 
SEMESAN BEL quick dip seed and Rhizoctonia; has increased the 
treatment helps you do it! Costs average yield 13.6% in practical 

tests in 15 states. Quick, easy, 

no souking; safer to seed. 
olJ BAY Potato Pamphlet free from 
your dealer or Bayer-Semesan 


om Co., Ine., Wilmington, Del. 


SEED DISINFECTANTS 


TREAT SEED EVERY YEAR—IT PAYS! 
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PROGRESS IN ADVERTISING 

Several interesting programs have been started this past year to 
advertise the potato. It is too early to predict the outcome of these 
but the message concerning the value of the potato in the human 
diet has been carried to hundreds of thousands of readers. The 
program conducted by the state of Maine and made possible by a vol- 
untary tax on sacks imposed at the request of the Maine growers, is 
reported to be making real progress. Distinetive packages have been 
developed and shippers who combine the State trade marks with 
their own brands as well as all manufacturers or suppliers of pack- 
aging materials on which the official trade mark is used must be 
licensed by the Maine Department of Agriculture. In addition, an 
intensive advertising campaign is being conducted through the news- 
papers, magazines and the trade press as well as through the domestic 
science experts in schools and colleges. A radio network program 
is also being conducted to advertise the merits of the potato. 

The National Potato Publicity Board was organized in May, 
1937 for the purpose of promoting the more extensive use of white 
potatoes, and particularly to combat the mistaken notions that have 
been developed in recent years concerning the role of the potato in 
the diet. Potato growers and others interested in the industry were 
asked to support this campaign. While the response was disappoint- 
ing, excellent progress has been made. The Secretary of the organi- 
zation, Hl. B. Tabb, recently reported that four general publicity re- 
leases have been made and these were printed in newspapers having 
a total circulation of more than twenty-three million. These re- 
leases were also featured in several national magazines. A real start 
has been made despite a pitifully small budget. Sufficient has been 
accomplished, however, to demonstrate that the program is worth 
while. Those interested in the industry should see that enough money 
is made available to ensure the continuance of this program. 


ty 
~ 


PRESIDENTIAL ADDRESS 
Frep H. BATEMAN 


York, Pa. 


We are assembled again at the annual mecting of the Potato Asso- 
ciation of .\America—the twenty-fourth since its organization in 1913, 
and I believe you will agree with me that the work of the Associa- 
tion has been most valuable to the potato industry. Reviewing the 
objects and purposes for which our Association was organized, we 
find them just as applicabie today as they were twenty-four years ago. 
All praise to those who drafted them! 


What progress have we made? Measured year by year, some- 
times it is hard to perceive, but when we look back to the methods 
and practices that prevailed at the time of the organization of our 
Association, and compare these with the practices of today, no one can 
fail to see that great progress has been made. On the other hand, we 
realize more than ever that only a beginning has been made toward the 
accomplishment of some of our purposes. How often as we have 
made one advance step in our experimental work, new fields of en- 
deavor have opened up, challenging us to go further. And so will 
it he in the years to come—a never ceasing endeavor through study 
and experimentation—to bring about a greater perfection in methods 
of culture, a more efficient control of plant diseases, the development 
of new and better varieties, and not the least—reduced cost of produc- 
tion, and greater profit to the grower. 

In a year of over-production and surplus similar to the present, | 
am reminded that there is one purpose of the Association that I fear 
has been somewhat neglected. I refer to the one which reads: “To 
stimulate the investigation of methods for the profitable utilization of 
surplus and cull potatoes.” Because the need for action is only occa- 
sional, this important matter is lost sight of until another surplus 
year is upon us, and the potato grower is confronted with the problem 
of disposing of his surplus to advantage. We know of course that 
some territories are able to dispose of surplus and cull potatoes to the 
starch factories, but all sections are not so favored. I might here call 


Delivered at the 24th annual meeting of the Potato Association of America, 
in session at the Washington Hotel, Indianapolis, Indiana, Dec. 28 to Dec. 
30, 1937. 
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your attention to the fact that in England, surplus and cull potatoes 
are used extensively in making silage to feed to hogs. Whether this 
might be done more extensively in this country, is perhaps a matter 
for investigation and study. Another possible solution of the sur- 
plus problem is, of course, the intervention of the government in 
securing legislation on Crop Control. Until the present time, little 
has been accomplished either by the government or the potato inter- 
ests, to relieve the difficult situation that arises in years of over-pro- 
duction and low prices. 

One of the achievements of the year, I believe, has been an ap- 
preciable reduction in the cost of potato production, brought about 
largely by the use of improved machinery, which the grower, because 
of funds from last year’s prosperity, was able to purchase. I refer 
particularly to the multiple-row-planter, two, three and four rows, 
planting the seed in rows of uniform width, making possible the use 
of such important complementary machinery as the General Purpose 
Tractor, with its cultivating equipment, larger sprayers, and two-row 
diggers. Although the use of such machinery has been growing 
steadily since its introduction, it was not until the present year that its 
use became more general throughout the country, in some sections 
practically supplanting the use of single-row machinery. Another 
factor which has contributed to the reduced cost of production is the 
use of rubber-tires applied to potato machinery. When applied to the 
planter, in addition to reducing draft, uniform depth and accurate 
planting are secured, spacing is made more uniform, and the life of 
the machine prolonged. The provision for using the same tires on 
sprayers, diggers, transplanters and other machinery, distributes the 
cost of this equipment, and will encourage its more extensive and 
general use. 

Still another decrease in the cost of production has been brought 
about by the band-placement of fertilizer, which has produced a very 
significant increase in yield above that of any other placement method. 
You are all probably familiar with the work of the National Joint 
Committee on Fertilizer Application, which has conducted extensive 
experimental studies with potatoes since 1931, in five different states. 
Even though the band method of fertilizer placement is of greatest 
importance to our Eastern growers who are obliged to use large quan- 
tities of fertilizer, it will increase in value to our Western growers, as 
it becomes necessary for them to use fertilizers in increasing quan- 
tities. 
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Other factors which have contributed materially in reducing the 
cost of production, have been the use of better seed, better fertilizer, 
better spraying or dusting, better harvesting, grading, storing and 
marketing, and also the more extensive use of irrigation. 

During the pat year it has been my privilege to visit many of 
the potato growing districts of the country, particulary in the Mid- 
dle and Far Western states, and I was impressed more than ever with 
the fact that potatoes are grown succes fully under so great a variety 
of conditions, such as soil, climate, and methods of culture, all of 
which emphasize the fact that there can be vo standard method of 
growing potatoes under the varied conditions that exist in this great 
country of ours. | was still further impressed by the splendid en- 
thusiasm, resourcefulness, and interest displayed by those in charge of 
research and experimental work in thir respective states, and found 
every one pos-essed of the same helpful ard co-operative spirit which 
has characterized my association with workers in all parts of the 
country. | found in some parts of the West, that the profitable use 
of fertilizer is still a debatable subject, as no significant results had 
been obtained where some trials had been made, although in some other 
parts only a small application had given splendid increased yields. In 
fact, in talking with a large grower who had increased his yield very 
materially by having made a small application of fertilizer on a test 
plot, he humorously remarked that he ought to bring suit against the 
state for not having insisted that he apply fertilizer to his whole crop. 

I wish to speak with commendation of the publicity campaign that 
has been conducted during the past year by the National Potato Pub- 
licity Board, in bringing to the attention of the public, by means of 
the newspaper and the radio, the many advantages of the potato as an 
item of diet—its cheapne s, its important food value, and the diver- 
sity of the ways in which it may be used. Attention has also been 
given to combating the erroneous idea that white potatoes are more 
fattening than any of the other foods the housewife may serve. 

I also desire to commend the work being done at present by the 
state of Maine, regarding its education and publicity work, in making 
known to the public a fund of valuable information regarding the 
potato and its use-, all of which has a value greater than mere adver- 
tiing. The state of Idaho has also popularized its potato, and _ its 
splendid marketing methods have made the Idaho potato known 
throughout the country. Such popularization is valuable to all potato 
growing arcas, and will help to increase the consumption. It should 
be encovraged and endorsed by every one interested in bringing the 
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potato back to its former and rightful place, as the cheapest, and one 
of the most beneficial foods available. 

Our worthy Secretary deserves the highest praise for the splendid 
work he is doing and has done in bringing out each month a publica- 
tion of such high class as our Potato Journal. Although a journal of 
more popular character would appeal to some of our growers, the pur- 
pose of the Journal would be defeated should such a course be fol- 
lowed. ‘The scientific articles found within its pages are the means 
of disseminating the results of scientific research, and are of the great- 
est value for reference and for the use of all engaged in investigational 
work. Much also may be gleaned from its pages by the observant and 
intelligent growers who wish to keep abreast of, and profit by, the 
results of investigation. 

Not the least of the benefits derived from membership in our 
Association are the personal contact, and friendships formed among 
those who are engaged in the common interest of making the potato 
industry all that it should be, both from the scientific and economic 
standpoints. | am sure that all who attend these meetings will re- 
turn to their work greatly benefited from the contacts made, and from 
the addresses and papers he has heard. I believe the Potato Asso- 
ciation has a great future before it, and the inspiration received here 
will be helpful to all of us, and we will go back to our work with a new 
enthusiasm. 


AVAILABILITY STUDIES ON MAGNESIUM IN 
MAGNESIC LIMESTONES, SERPENTINE, OLIVINE, AND 
MAGNESIUM AMMONIUM PHOSPHATE 


G. F. Lea J. B. Smita 
Rhode Island State College, Kingston, R. Ts. 


The occurrence of a magnesium deficiency in a number of soils 
in recent years has stimulated interest in the availability of magnesium 
in various carriers. The special interests in the availability of the 
magnesium in magnesic limestones at the present time is caused 
largely by the fact that this material is being added rather generally to 
fertilizers to make them less acid-forming. In keeping with this 


1Published by permission of the Director of Research as Contribution No. 
512 of the Rhode Island Agricultural Experiment Station, Kingston, Rhode Island. 
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trend an experiment at the Rhode Island station was designed to 
study the availability of magnesium in magnesic limestones collected 
from various deposits in the Atlantic Coast Region. Prior to the be- 
ginning of this experiment the availability of magnesium in several 
other materials had been tested. These materials included Olivine, 
Serpentine, and magnesium ammonium phosphate. The results ob- 
tained with these materials will also be presented in this paper. 

This work has been conducted entirely in the greenhouse. Wag- 
ner pots holding 15.5 pounds of soil were used for the tests. 

The soil for these experiments was taken from a plat (64 SE) 
on the experiment station fields where a magnesium deficiency was 
first noted in 1929. <A history of plat 64 and a summary of the results 
obtained with magnesium sulfate have been reported by Knoblauch and 
Odland (4, 5). 

The plant nutrients in the limestone trials were supplied in the 
form of a 5-8-4 fertilizer, applied at the rate of 2000 pounds to the 
acre. The nitrogen, phosphoric acid, and potash were supplied in the 
respective forms of nitrate of soda, di-ammonium phosphate, and sul- 
fate of potash. The limestones were all ground to 80-100 mesh ma- 
terial and were applied at the rate of 60 pounds of MgO to the acre. 
Extra nitrogen in the form of nitrate of soda was applied when the 
foliage required more of this nutrient to maintain a dark green color. 
For the previous trials the plant nutrients were supplied in the form of 
a 4-8-2 fertilizer applied at the rate of 3000 pounds to the acre. Ni- 
trate of soda and sulfate of ammonia applied on an equal nitrogen 
basis supplied the nitrogen. Phosphoric acid and potash were supplied 
in 16 per cent superphosphate and in muriate of potash, respectively. 
The limestone, Serpentine, and Olivine were applied on a similar MgO 
basis which was 405 pounds to the acre. These carriers were also 
ground to 80-100 mesh material. The magnesium sulfate and mag- 
nesium ammonium phosphate were applied at the rate of 64 pounds 
of MgO to the acre. 

Irish Cobbler potatoes were used in the experiment. The seed 
pieces were cut to a 30-gram size each having one eye. The growing 
period extended from February to June of each year, 

A soil moisture content of twenty per cent was maintained by 
daily additions of water throughout the experiment. When the crop 
was mature and the vines dead, the tubers were harvested and the 
number, size, and weights of both large and small tubers were re- 
corded. 
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EXPERIMENTAL RESULTS 


Potatoes were used in this work because they have proven very 
sensitive to magnesium and not too sensitive to an acid soil. Corn and 
buckwheat under similar treatment have not shown nearly so marked 
a response. The corn has been found not to respond to magnesium 
in this soil unless lime is also added. 

The 1935 experimental results in the greenhouse show the effects 
of the addition of magnesium sulfate, calcium carbonate, magnesic 
limestone, magnesium ammonium phosphate, Olivine, Serpentine, and 
extra potash. The rate of application of these supplements and the 
resulting tuber yields are presented in table 1. 


Taste 1.—Effects of various magnesium supplements on tuber 


yields in pots. (1935) 


Calculated Pounds| Calculated Lhbs.; Average Tuber 
Supplement Per MgO Yields in Gms. 
Acre Per Acre Per Pot 
None _ _ 113 
Calcium carbonate 2000 a 132 
Magnesium sulfate 400 64 143 
Mag. ammonium phosphate 366 64 155 
Mag. sul. and cal. car- 400 + 2000 64 176 
bonate 
Magnesic limestone 2000 405 152 
Serpentine 1540 405 147 
Olivine 1364 405 137 
Extra potash 160 —- 103 
Extra potash and mag. 
sulfate 160 + 400 64 162 


The greater efficiency of magnesium sulfate as compared with 
this particular magnesic limestone has been very noticeable in pot work 
for several years. From these results, and other work by Knob- 
lauch (3), it would appear that the magnesium in this limestone is not 
all readily available to the plant. The magnesium in the Serpen- 
tine used is apparently as readily available as it is in the limestone. 
In the Olivine the magnesium seems to be in a somewhat less available 
form than it is in the other two carriers. 

The data in table 1 also show that extra potash tends to accen- 
tuate magnesium deficiency. In both pot and field experiments this 
has been found to be consistently true. In certain years the efficiency 
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of magnesium sulfate has been impaired by a high potash level in the 
soil whereas in other years a similar potash level apparently has shown 
little effect. Brown (1) reports that the MgO content of Marquis 
wheat grown in sand cultures was dependent upon the level of pot- 
ash. As the increments of potash were increased and the increments 
of nitrogen decreased the magnesium contents of the plants decreased. 
To avoid any undue influence of potash on magnesium, potash was 
supplied in comparatively small amounts in the limestone tests. 

The results of the greenhouse trials with magnesic limestones of 
different analysis for MgO but applied to supply equal weights of 
Mg@ are presented in table 2. All limestones were applied on a sim- 
ilar MgO basis which was 60 pounds to the acre. 


TaBLe 2.—Availability of magnesium in magnesic limestones as 
indicated by tuber yields 


Tuber Yields in | Per Cent Increase 


Sample No. Per Cent MgO Gms. over Check 
Check 133.5 
Limestone I 12.83 181.5 35.9 

a 2 22.42 186.5 39.3 

‘5 3 19.70 167.0 25.1 

‘a 4 22.17 194.0 45.3 

19.30 165.5 24.0 

si 6 17.50 145.5 9.0 

22.00 155.5 16.4 
Kieserite 24.85 180.0 34.8 
Sul. pot.-mag. 10.19 204.3 53.0 


These data show an increase of g to 45 per cent in tuber yields 
from the addition of limestones. Only four-fifths of the amount of 
magnesium applied in the limestone was applied in the form of Kie- 
serite, due to the fact that after the experiment was well under way 
it was discovered that this material had taken up considerable mois- 
ture in storage. This treatment is therefore not. strictly comparable 
with the limestones, although even at the reduced rate it produced 
higher yields than four of the seven limestones. Sulfate of potash- 
magnesia yielded the highest percentage of increase. This carried, 
however, more potash than was added in the fertilizer in the other 
treatments, and it is quite probable that the increase has been par- 
tially due to the extra potash. As has been previously mentioned, a 
low potash level was chosen, because it was thought that potash would 
interfere with magnesium and a true index of the availability would 
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not be obtained. The limestone treatments are comparable and show that 
there is a considerable difference in the availability of magnesium in mag- 
nesic limestones. Greater differences might have been obtained if a 
higher potash level had been used. 


Discussion oF RESULTS 


Although the results of this investigation show differences in 
the availability of magnesium in magnesic limestones, the work should 
be considered in a preliminary stage, for a number of factors such as 
optimum levels of potash, calcium, and magnesium have not been fully 
investigated. ‘The differences in the response of potatoes to various 
limestones are probably caused by certain characteristics which affect 
the rate of their disintegration. McIntyre et al (6) state that factors 
which influence the rate of disintegration of a dolomite are its purity, 
porosity, fineness, type of soil, depth of incorporation, climatic fac- 
tors, and the generation of acid through bacterial action. The mag- 
nesium in a limestone that readily disintegrates in the soil may be 
free to react with the soil substances and in doing so may become 
unavailable or less available to the plant for a period. The small 
amount of magnesium applied in the form of limestone in this experi- 
ment may represent only a portion of the total amount that would 
be necessary to satisfy the requirements of the soil substances, in 
which case, very little would be readily available to the plant. Data 
which have not been published, to date, seem to indicate that mag- 
nesium in a limestone that readily disintegrates may be fixed in a 
form which is unavailable to potatoes. The Virginia Truck Experi- 
ment Station (2) reports that magnesium in a readily available form 
may be readily fixed in an unavailable form. 

High ratios of calcium to magnesium in the limestone did not ap- 
pear to be a factor affecting the availability of the latter nutrient. 
The sample having the lowest per cent of magnesium produced higher 
vields than the majority of limestones containing a higher per cent of 
magnesium. 

It is possible that Serpentine and Olivine from different deposits 
vary in composition, and if availability tests were conducted on these 
materials, it is probable that differences in the availability of mag- 
nesium would be found. It, therefore, should not be concluded from 
this experiment that all Serpentine and Olivine would produce re- 
sults similar to those obtained. 
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SUMMARY 


The availability of magnesium in different magnesic limestones, 
Serpentine, Olivine and ammonium magnesium phosphate was studied 
in pot cultures using Irish Cobbler potatoes grown in a magnesium- 
deficient soil as the plant indicator. In a similar manner the effect on 
tuber yields of the addition of calcium carbonate, magnesium sulfate, 
and extra potash to this soil has been determined. The results may 
be summarized as follows: 


Potatoes were shown to be very responsive to applications of magnesium in 
the forms of magnesium sulfate and other carriers. 

High levels of potash accentuate magnesium deficiency. 

Tuber yields indicate a variation in the availability of MgO in the limestones 
used, 

The magnesium in this particular Serpentine and Olivine is in a form available 
to potato plants, to approximately the same extent as in the poorer magnesic lime- 
stones. 

. ee, ammonium phosphate supplied magnesium in a very readily avail- 
able form. 
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EFFECTS OF BORDEAUX MIXTURE AND PYRETHRUM 
DUST ON LEAFHOPPER CONTROL AND YIELDS 
OF POTATOES 


EK. O. Maper F. M. BiopGett 
‘Cornell University, Ithaca, N. Y. 


At the time it was reported |Mader and Blodgett, (2)] that 75 
to 8o pounds of copper sulfate in the form of bordeaux mixture to 
the acre during the season gave maximum yields of potatoes, some 
evidence was at hand to indicate that the increase in yield, in large 
part was independent of leafhopper control. In order to obtain 
further information on this point experiments were conducted in 
which increases due to the effect of copper on the plants could be sep- 
arated from increases due to insect control. In one case pyrethrum 
dust was applied for leafhopper control to a section across the various 
bordeaux sprayed plots and checks. In this way it was hoped to 
obtain a comparison of the action of different amounts of copper ap- 
plied as bordeaux mixture in the presence of few insects as com- 
pared with the same bordeaux mixtures and checks in areas on both 
sides where the insects were not controlled independent of the bor- 
deaux mixtures. 


TABLE 1.—Average number of potato leafhopper nymphs on each 
plant. (Average of 10 plants each) 


Application of | | Total Pounds of Copper Sulfate 
Pyrethrum Dust | Applied on Each Acre During the 
Date Season as Bordeaux Mixture 
Pounds to |) 
the Acre on) ounts | 
Date Each | 
| Application 1 o 24 36 48 73 96 144 
| Without Pyrethrum Dust 
| 8/5 Traces below 1/10 per plant 
None 8/20 46.0 17.1 114 30 12 13 
8/30 32.6 14.2 53 4241.0 8 1.3 3 
| 9/12 148 5.4 1.2 4 JZ 
9/21 86 46 2.3 7 4 
| | With Pyrethrum Dust 
7/22 100 
8/2 120 | 8/5 | Traces below 1/10 per plant 
8/14 120 | 8/20 || .4 a 2 2 3 3 2 
8/28 110 8/30 | .2 2 2 3 2 a a 
9/7 50 | 9/12 | 2 2 3 A a 2 2 
—- | 9/21 I I ia 
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Taste 3.—Foliage and tuber weights of various treatments harvested 
at intervals during the season. Comparing results of foliage 
and soil treatments with copper sulfate 


Total of 40 Plants Each in Pounds 


| Pounds of Copper Sulfate on Each Acre During the Season 
as Bordeaux Mixture 


o 24 36 48 72 96 144| O 24 36 48 72 96 144 


Date Pounds of Copper Sulfate 
of ® Added to Soil per Acre in 
Sample No Soil Treatment Addition Bordeaux 


144 120 108 96 72 48 oO 


Foliage Weights 


Aug. 18 3.8| 24.5 | 26.2|26.1/ 28.4|30.5|30.2 | 
Tuber Weights 
Aug. 18 9.1} 8.4) 8.3] 11.5] 9.8 7.3| 7.0| 7.0] 7.1 
Sept. 12 17.8|21.4| 23.0 126. 5|27. 4 
Oct. 2 22.0| 34.8! 36.7/41.4! 43.1/48.4]41.7 19.4]30.0135.5|37.6 40.8]43.1|43.6 


In another case a similarly situated section received soil treat- 
ments of pulverized copper sulfate in addition to that used in the 
foliage treatments, the amounts used being given in table 3. 

From the summary of the counts of potato leafhopper nymphs 
on each plant given in table 1, it may be noted that in the blocks 
receiving bordeaux mixture only, the number of nymphs decreased as 
the amount of copper sulfate applied increased. The number of leaf- 
hepper adults decreased in the same proportion as did the nymphs. 
The control of leafhopper nymphs with pyrethrum dust was about 
equal in the plots receiving different amounts of copper and those not 
spraved with bordeaux mixture. Differences occurring in the growth 
of vines and yields of potatoes among the plots dusted with pyrethrum, 
therefore, could not be attributed to leafhopper control. 

There was an additive control of leafhopper nymphs in the plots 
where pyrethrum dust was applied in addition to bordeaux mixture. 
sordeaux mixture carrying forty-eight pounds of copper sulfate to 
the acre each season, however, resulted in a 95 per cent control of this 
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pest. Therefore the additional insects killed by the heavy applica- 
tions of pyrethrum dust were very few, especially im the plots where 
sufficient copper sulfate was applied to give maximum yields of po- 
tatoes. 

\Vhen an analysis of variance is made of the foliage weight data, 
(table 4) it is clear that the bordeaux mixture made a significant dif- 


TABLE 4.—Analysis of variance of foliage weights 


Degrees Sum of Mean Snedecor’s 
of Freedom Squares Square F Value 
Total 223 252.7884 
Blocks 3 1.7405 
Pyrethrum and Blocks I 44.2864 44.2864 105.29 
Bordeaux Concentrations 6 53.1634 8.8606 21.07** 
Dates 3 63.4059 21.1553 50.30** 
Interactions 
Bordeaux & Pyrethrum 6 .9649 .1608 
Pyrethrum and Dates 3 1825 .0608 
Bordeaux and Dates 6 9.6741 1.6124 3.83** 
Bordeaux, Dates and 
Pyrethrum 18 4.8662 .2703 
Error 177 74.4445 .4206 


Analysis of Variance of Tuber Weights 


Degrees Sum of Mean Snedecor’s 

of Freedom Squares Square F Value 
Total 279 2,919.1834 10.4630 
Blocks 3 2.0223 .6741 
Pyrethrum and Blocks I 48.5555 48.5555 50.93 
Dates 4 2,217.9002 554.4751 581.58** 
Amounts Bordeaux 6 185.0374 30.8396 32.35** 
Interactions 

Bordeaux & Pyrethrum 6 7.4815 1.2469 1.31 
Dates and Pyrethrum 4 26.2834 6.5709 6.89** 
Dates and Amounts 

Bordeaux 24 211.6583 8.8191 9.25** 
Error 231 220.2448 - .9534 


** Corresponds to odds greater than 99:1. 


ference. As the amount of copper applied to the vines was increased 
the average foliage weight increased. The differences were larger 
(as might be expected) toward the end of the season than at the be- 
ginning. 

Also, the increases in foliage weight (table 2), with increasing 
amounts of copper, occurred similarly in the plots to which pyrethrum 
dust was applied to control the insects, that is, there were no indica- 
tions of an interaction in the analysis of variance, table 4, between the 
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effects of bordeaux mixture and those of pyrethrum dust on foliage 
weight. In view of the leafhopper nymph counts (see table 1) dis- 
cussed above, this seems to be strong evidence that neither of these 
materials was dependent on insect control for their main influence 
in increasing foliage weights since otherwise bordeaux mixture would 
have caused greater increases in foliage weight in the absence of 
pyrethrum and pyrethrum would have caused the greatest increase 
where bordeaux mixture was not applied. 

Since the pyrethrum dust was applied in a solid block across 
all the replications of plots receiving bordeaux mixture, and com- 
pared with similar plots on both sides, the effect of this treatment 
cannot be separated from that of the block in which all the different 
combinations with pyrethrum occurred. Therefore no satisfactory 
basis is available for estimating the standard error of differences he- 
tween pyrethrum combinations and bordeaux mixture alone. In 
spite of this, the rather consistent gains in foliage weight, obta‘ned 
by applications of pyrethrum dust in addition to bordeaux mixture 
that run through all of the different amounts of copper sulfate applied 
from 0 to 144 pounds to the acre as well as in all of the replications 
across the field, certainly are a strong indication that there was a real 
effect of the pyrethrum dust in increasing foliage weight. This ap- 
parent increase in foliage weight in the pyrethrum-dusted plots was as 
marked early in the season as later. This is shown in the analysis 
of variance, which gave no indication of “interaction” between dates 
of sampling and application of pyrethrum. Accordingly the first in- 
dication of increased foliage weight was at a date so early that it can 
scarcely be attributed to leafhopper control. 

The tuber weights obtained corresponded with the foliage weights 
already discussed with certain exceptions which might have been 
anticipated from previous work. As in the case of the foliage 
weights, the tuber weights increased both as to totals for all the dates 
of digging and weights at the last digging as the amount of copper 
sulfate applied was increased from o to 96 pounds to the acre during 
the season. However, there was a significant interaction in the an- 
alysis of variance of yields, table 4, between dates of digging and 
amounts of copper applied, that is, at the earliest date of sampling 
there were most potatoes where the least copper was applied, al- 
though this situation was soon reversed as the season advanced. 

Also the application of pyrethrum dust caused an apparent in- 
crease in tuber weight both in the total for all the dates and for the 
final digging, but, as explained in the discussion of foliage weights, 
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no way was found to test the significance of this. The pyrethrum 
dust applications were all made in one block for comparison with 
bordeaux mixture alone on both sides; using Fisher’s terminology (1) 
the application of pyrethrum is confounded with blocks in the analysis 
of variance. In this case likewise there was a signficant “interaction”’ 
in the analysis of variance of yields, table 4, between dates of sampling 
and applications of pyrethrum dust, the pyrethrum dusted with larger 
“vines gave a lower yield early in the season but went ahead at the 
later dates. 

In tuber yield as well as in foliage weight there was no inter- 
action in the analysis of variance, table 4, between the amounts of 
bordeaux mixture applied and whether or not pyrethrum dust was 
applied in addition. In this way the rather numerous leafhoppers 
early in the season on plots receiving no bordeaux mixture, or 24 
pounds of copper sulfate in the form of bordeaux mixture without 
pyrethrum, seem to have produced very little effect on the results. 
It appears that pyrethrum, aside from its insecticidal value, exerts 
a stimulating effect on the growth of potato plants. This assump- 
tion is supported by the fact that in recent experiments pyrethrum 
dust was found to practically double the numbers of blossom clusters 
| Mader and Udey (3).]| 

When copper sulfate was applied to the soil (table 3) in addi- 
tion to foliage treatment, a reduction in yields occurred in all in- 
stances,—the larger the portion of copper applied to the soil, the 
greater the reduction. There was also a parallel reduction in foliage 
weights. Under the conditions of this experiment, at least, applica- 
tions of copper to the foliage were beneficial whereas applications to 
the soil were not. 
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RECENT DEVELOPMENTS IN POTATO BREEDING: 
REVIEW OF LITERATURE 


C. F. CLark 


Horticulturist, Bureau of Plant Industry, U. S. Department of 
Agriculture, Washington, D. C. 


This paper, a report of the Research Committee on Potato 


Breeding, is intended to serve as a survey of the results which have 
been accomplished in the various phases of potato breeding, both in the 
United States and in foreign countries, as shown by papers published 
during the year 1937. A few papers, believed to be of special interest, 
which appeared late in the preceding year after the publication of the 
last report, are also included. Much of the material from foreign 
sources has been derived from the abstracts published by the Imperial 
Bureau of Plant Genetics, Cambridge, England. 

The general trend of potato breeding investigations seems to be 
toward disease resistance, with cytological studies occupying a prom- 
inent position, particularly with respect to wild species and species 
hybrids. Much has been accomplished in the field of the genetics of 
the potato by the comprehensive studies of a few investigators. 


MISCELLANEOUS 


A paper by Stevenson and Clark (27) outlines the methods of 
potato breeding, records the results accomplished by the U. S. De- 
partment of Agriculture and cooperating institutions and gives lists of 
known potato species with their chromosome numbers, also lists of 
material known to have characters of breeding value. 

Perlova (i4) gives an account of tests of commercial varieties, 
wild species and hybrids in three sections of different altitudes in 
Pamir, (U. S. S. R.). The reaction of many of these to environ- 
mental conditions is noted. 

Among the interspecific crosses obtained by Bukasov (2) hybrids 
of Solanum rybinii have shown much promise with respect to early 
maturity. Hybrids and back-crosses of S. andigenum have been 
found to be high in starch content and in yield. A combination of 
frost resistance and late blight resistance has been obtained by using 
S. demissum as a parent. 

In breeding for early maturity Veselovsky (29) found that 
exceptionally early forms could be obtained by crossing certain early 
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varieties of Solanum tuberosum but that in most cases the yields of 
the hybrids were low. By back-crossing these hybrids more produc- 
tive varieties were produced. Crosses between varieties of S. tuber- 
osum and S: andigenum generally gave late-maturing progeny though 
some exceptions were found. 


CLASSIFICATION 


Perlova (15) has described and tabulated the dimensions of the 
seeds of fourteen cultivated and twenty-one wild species. In general, 
the seeds of the cultivated forms were larger than those of the wild, 
with no depression on the periphery. In the wild species the depres- 
sion is mostly sharply defined and only rarely entirely absent. 

A system of classification of cultivated and wild species and 
varieties based on differences in the structure of the seed coat has 
been developed by Orechova (13) for laboratory identification. 


INHERITANCE 


Great variation was found in the flower color of the material 
studied by Emme (6) which consisted of crosses between species of 
the Tuberosa group, with the exception of Solanum emmeae which 
belongs to the Pinnatisecta group. The genetic factors concerned 
with the production of the various colors are postulated as follows: 
AnsP, the gene for the presence of anthocyanin on the upper surface 
of the corolla; Aninf, the corresponding gene for anthocyanin-pigmen- 
tation on the under surface; Cr and Cy, gene respectively reducing and 
raising the pH in the cells of the corolla, resulting in the production of 
shades ranging from reddish purple to raspberry red in the first case 
and in the second case producing a blue-purple or blue shade ; a further 
factor, Fl, is tentatively postulated for the presence of yellow pig- 
ments in the cell sap. The loci of Cr and Cy are considered to be the 
sites of a series of allelomorphs:' conditioning the infinite variety of 
intensity of the colors due to these two genes. In general, blue ap- 
pears to be dominant to red and both blue and red dominant to white. 


Lunden (11) concludes that the results obtained by himself and 
by other investigators show that the duplicate factors found in the 
potato do not segregate independently but in accordance with the 
modified segregation ratios determined by autotetraploid inheritance. 
This holds especially for the color factor P and for the immunity 
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factor X. The results for D did not show such a close agreement, 

which was considered due to a different degree of double reduction. 
The following factors were found to be concerned in the inher- 

itance of color of tubers, sprouts, stems, flowers and inflorescence : 


Kk = factor for red tuber color (type 2, color in cortex); also color 
in stem internodes, petioles and inflorescence. Kd plants have 
pale red or nearly white tubers. 

IX = factor for red tuber color (type 1, color chiefly in periderm) ; 
also color in stems, especially in wings and wings of leaflets, 
the callus, the young roots at the base of the sprout, and the 
flowers. Ed plants have very pale red tubers and white flowers. 

1) =a complementary factor to both R and E. 

D + RK gives red tubers (type 2) and increases the effect of R in stem, 
leaf and inflorescence. 

I) + E gives red tubers (type 1) and increases the coloration of stems, 
wings and callus, also gives red-purple flowers. 

1D in absence of K and E gives some anthocyanin color in the stem and 
inflorescence as well as red-purple sprouts with colored tips. 

D = also complementary to I, the factor for flower color. 

F = factor for flower color. Flowers red-purple in presence of D 
(and G). 

I? = factor for blue-purple color (anthocyanin). Changes both red 

tuber-color and red-purple flower-color to blue-purple. 

P+ R and P+ E, respectively, in absence of D, give pale blue- 
purple tubers of both color types. 

P+ F, in absence of D, gives pale-blue to blue flowers. 

G = complementary factor for flower color besides D and F. 

S = factor for distribution of color on surface of tubers. 

W =a dominant factor that gives normal chlorophyll formation in the 
simplex condition (Wwww); wwww plants are albinos. 


V = another dominant factor that gives normal chlorophyll the 
; simplex condition; vvvv plants are yellow-green. 
Rar, X =a dominant factor causing immunity to Synchytrium in the sim- 


a plex condition and independent of any other immunity factor. 

‘ Y and Z = complementary factors that give immunity when both are 
present, even in the simplex condition. They are independent 
of X. 

No linkage has been observed between the immunity factors and the 

color factors, E, R, D, P or F. 
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Sepeleva (22) discusses the morphology of the chromosomes of 
six wild species and a cultivated variety of Solanum tuberosum and 
gives illustrations of the different chromosome shapes in each. 

A study of forty British varieties by Ellison (5) showed the pres- 
ence of giant pollen mother cells in only one variety, Arran Crest. 
Some of the giant cells had several nuclei, eleven being observed in 
one. Others possessed only one nucleus, which was large, with nu- 
merous chromosomes. 

Beilis (1) has described abnormalities which he found in meiosis 
and the later stages of microsporogenesis. The irregularity of meiosis 
in the pollen mother cells arising from chromosome unbalance is con- 
sidered to be the cause of sterility in the potato. Normal development 
was found to prevail in the embryo sacs except in the case of two 
varieties, Lotus and Wohltmann-Zaikevitch. 

In cytological studies of species with 24, 36, 48 and 72 somatic 
numbers, respectively, Propach (16) found that the higher the degree 
of polyploidy the more frequent were the groups of high valency. He 
suggests that secondary association should only be taken as signifi- 
cant evidence for homolgy when primary associations of similar valency 
also occur. He concludes that the basic number of the section Tuber- 
artum is to be taken as 12. 

Schwarz (21) discusses the results of cytological studies of a 
triploid form obtained by crossing an F, hybrid (2n = 24) of So- 
lunum phureja (2n = 24) X S. rybinii (2n= 24) with S. acaule 
(2n = 48). 


DIsEASE RESISTANCE 


In a recent paper Stelzner (26) reviews the work of various 
investigators in breeding for resistance to the principal potato dis- 
eases. Material is cited which has proved to be of value for this 
purpose. 

Studies have been made by Emme (7) of the immunity of 
triploid hybrids derived from crosses between Solanum rybinii 
(N = 12) and two varieties of S. antipovicsii, viz., var. grandarae and 
var. reddickii, also S. ajuscoense var. candelarianum, each of which 
has the haploid chromosome number of 24. The F, hybrids, which 
had the somatic chromosome number of 36, were sterile. Indications 
of autosyndesis with the formation of 18 units at first metaphase also 
of an apparently more or less regular disjunction of the 18 partners, 
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lead this investigator to suggest that the basic number in Tuberarium 
may be 6 and not 12. There was almost complete dominance of 
the principal morphological characters of the 48 chromosome parents, 
«.g., growth habit, leaf type, flower color and structure of the floral 
parts. 

All the triploids obtained were resistant to Phytophthora and 
to viruses. 

Sidorov (23) reports the results of tests for resistance to late 
blight in wild and cultivated species. Nine wild species were found 
to be immune, viz., Solanum demissum, S. semidemissum, S. veru- 
cosum, S. antipovicsii, S. ajuscoense, S. vallis-mexici, S. polyadenium, 
S. coyoacanum and S. bulbocastanum. Of the cultivated species S. 
andigenum is considered to contain the greatest number of forms 
resistant to Phytophthora. Good breeding results were obtained by 
back-crossing on a large scale S. tuberosum on hybrids between S. 
demissum and S. tuberosum. 

In another paper Sidorov (24) gives an account of the work at 
the Krasnyi Pakhar Institute in breeding for resistance to Phy- 
tophthora. Of the cultivated species of South America the Colombian 
and Bolivian forms of Solanum andigenum appear to offer the great- 
est possibilities for breeding for resistance to this organism. S. 
demissum and S. antipovicsii are considered to be the most promis- 
ing of the wild species for this purpose. The geographical center 
of forms immune to Phytophthora is held to be Mexico where nine 
immune forms have been found. 

In extensive tests of European, Indian and South American cul- 
tivated varieties, as well as wild species, Mundkur ef al (12) found a 
large proportion to be susceptible to late blight. One European 
variety, President, was fairly resistant. Five Indian varieties showed 
a slight degree of resistance. Of the one hundred twenty-four 
South American varieties of Solanum tuberosum tested, six were 
highly resistant. Of the wild species studied S. demissum, S. neoan- 
tipovicsii, S. neoantipovicsii, var. reddickii and S. anttpoviczii were 
immune. 

Lehmann (10) has determined the reaction of certain wild 
Solanum species to the 8 physiological forms of Phytophthora infestans 
now known. The following 3 groups of species have been dis- 
tinguished: Species susceptible to all physiological forms; all strains 
of S. acaule, S. chacoense, S. fendleri and nearly all S. verrucosum 
strains; species resistant to some forms and susceptible to others; 
remaining S. verrucosum strains, all S. antipovicsii strains, S. demtis- 
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sum Lindley strains and S. demissum utile; species resistant to all 
forms; S. ajuscoense, S. demissum el desierto and S. demissum 
tlax pehualcoense. 

Studies to determine the resistance to late blight in commercial 
varieties and their hybrids have been made by Stevenson et al (28). 
Resistant seedlings of good commercial type have been obtained from 
a cross between two resistant varieties, S. 45349 X Ekishirazu; 
from a cross between a resistant and a susceptible variety, No Blight 
x Katahdin; and one seedling from a cross between two susceptible 
varieties, Chippewa x Katahdin. The tubers of a number of these 
showed a high degree of resistance to the tuber rot caused by Phy- 
tophthora infestans. The results have demonstrated that it is possible 
to produce varieties which possess a fairly high degree of resistance 
to late blight combined with high yield and good quality. 

Reddick (17) points out some of the difficulties that are to be 
encountered in breeding for resistance to late blight, particularly in 
crossing the cultivated potato with the resistant wild species Solanum 
demissum. Studies of the response of the material in the 1936 tests 
to the hot, dry conditions which prevailed during that season showed 
that considerable drought tolerance was exhibited by several of the 
varieties and seedling progenies. 

.\natomical studies of eight species and varieties by Kargapolova 
(g) failed to show any definite relation between certain morphological 
characters (leaf structure, stem structure, pigmentation of skin of 
tubers, number of eyes, number of lenticels, thickness of periderm) 
and resistance to Phytophthora. 

In the tests conducted by Jones and Vincent (8) with seedlings 
developed from crossing and selfing eleven varieties and their seed- 
ling progenies, it was found that only one variety, Katahdin, trans- 
mitted to its progeny resistance to the veinbanding virus. 

Schultz et al (20) report the results of extensive tests of the 
reaction of varieties and seedling progenies to various  viroses. 
Katahdin was very highly resistant to mild mosaic under field con- 
ditions but contracted the disease in graft tests. Tests of progenies 
of Katahdin selfed and of No Blight x Katahdin showed that resist- 
ance to this disease is inherited as a dominant character which is 
heterozygous. Inoculation by field exposure, leaf rubbing and grafts 
failed to produce latent mosaic in Seedling 41956. Katahdin was also 
resistant to this disease in field exposure tests hut became infected by 
tuber-grafts. 

Tests of resistance to the blackleg organism (Bacterium phy- 
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tophthorum Appel) have been made by Stapp (25). Of the twenty- 
five varieties tested under field conditions only one, Sickingen, proved 
to be highly resistant. No definite relation was found between re- 
sistance and time of maturity, thickness of skin, capacity for wound 
cork formation, starch content or rate of decomposition of the 
parenchyma of thie tuber. 

Resistance to common scab (Actinomyces scabies (Thax.) Git - 
sow) in progenies consisting of crossed and inbred lines has been 
studied by Darling (3). Although no immune forms were obtained, 
resistant seedlings were found in progenies resulting from both meth- 
ods of breeding. The progenics of certain inbred resistant scedlings 
were nearly all resistant, the progeny of certain susceptible seedlings 
all susceptible, whereas other susceptible seedlings produced both 
susceptible and resistant progeny. Scab resistance was considered to 
be dependent to a large degree on lenticel structure. The lenticels 
of susceptible seedlings were found to be much larger and the com- 
plementary cells rounder and more loosely arranged than in the re- 
sistant forms. 

Schlumberger (19) reports that of the varieties tested for the 
third consecutive year in 1436 for resistance to scab only Volltre ffer, 
Weisses Rossl and Friithauf satisfied the requirements for practical 
resistance, that is, at least 60 per cent of marketable tubers. 


Frost RESISTANCE 


Rzavitin (18) describes tests of frost resistance in cultivated 
and wild species, varieties and hybrids. Two methods were used: 
(1) freezing the plants in pots in a cold greenhouse or refrigerator, 
and (2) the determination of the electrical conductivity of the aqueous 
extract obtained from plants injured by frost. In tests by the first 
method Solanum demissum and S. ajanhuiri showed a little injury at 
24.8° F. and none at 25.7°. S. semi-demissum and S. goniocalyx X 
S. bukasovii showed considerable damage and S. curtilobum, S. 
andigenum f. taccla and S. tuberosum Swites severe injury at 25.7°. 
S. pureja, S. andigenum f. caiceda and some varieties of S. tuberosum 
were completely killed at this temperature. The results obtained by 
electrical conductivity corresponding with those obtained by the first 
method. In a specially constructed freezing chamber S. acaule was 
only slightly damaged at 17.6°. Certain forms of S. demissum showed 
no injury at 23.0°. 

Dremliug (4) records the steps that were followed in producing 
triple hybrids in connection with the work of breeding for frost re- 
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sistance of the Polar Station, Khibini, (U.S.S.R.). These hybrids 
withstood a temperature of 22.1° F. Examinations of root-tip cells 
showed the somatic chromosome numbers of the different hybrids to 
be 72, 74 and 139-142. It is suggested that the occurrence of these 
numbers may be due to the effect of low temperature in promoting 
the formation of unreduced gametes since the crosses from which 
these hybrids were obtained were produced under low temperature 
conditions in the fall. 
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New York Certified Seed Potatoes 
BLUE TAG BRAND 
Triple tested—college inspected—U. S. No. 1 Graded. Grown 

from pure line, tuber unitted, foundation stock. 
Get our prices 
New York Cooperative Seed Potato Assn., Inc. 
Georgetown, New York 
4 y 


Treating Seeds Saves Crops and Dollars 


AGRICULTURAL YELLOW OXIDE OF 
MERCURY 


For treating Seed Potatoes (Instantaneous Dip) 
and soil disinfection. 


AGRICULTURAL CALOMEL U. S. P. 


Used extensively for treating Cabbage Seed and 
as a soil disinfectant. 


AGRICULTURAL CORROSIVE SUBLIMATE 


P. 


Rapid dissolving, for treating potatoes and 
various other seeds. 


REDOXCIDE (Cuprous Oxide CU.O 98%) 


Controls Damping Off, recommended for to- 
matoes. spinach, beets, peas. 


WOOD RIDGE INSECTODUST 


A non-poisonous dusting insecticide recom- 
mended for truck crops. 


If your dealer cannot supply you, write direct: 


The Wood Ridge Manufacturing Co., Inc. 


Plant and General Offices: @? West of the Rockies: 


Wood Ridge, New Jersey San Francisco, Calif. 


NOTICE 
OHIO SUPERSPRAY LIME 


Now manufactured so that over 99144% will pass through a 325 
mesh screen. This new, fine, spray lime makes spraying easier 
and gives greater yields. Write for Experiment Station results. 


OHIO HYDRATE & SUPPLY COMPANY 


WOODVILLE, OHIO 


Manufacturers of various forms 
of lime and limestone products. 
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REVIEW OF RECENT LITERATURE 

Effect of soil reaction on growth, yield, and market quality of 
potatoes. Ora Suiri. (Cornell Univ. Agr. Exp. Sta. Bul. 664. 
(1937), pp. 1-21). 

Smooth Rural potatoes were grown on thirty permanently lo- 
cated plots of varying degrees of acidity and alkalinity during the 
five years of 1932 to 1936 inclusive. The original reaction of the soil 
was pH 5.4 to 5.7. The hydrogen-ion concentration of certain plots 
was increased by the addition of sulfuric acid in 1932 and decreased 
by the addition of hydrated lime to some of the plots in each of the 
first four years. Soil reaction was the only factor that was pur- 
posely varied. A range in soil reaction of approximately pH 4.75 to 
8.00 was maintained after the first year. 

The vine growth is less vigorous and the foliage a lighter green on 
soil that is too acid when compared with plants on soil where thc 
reaction is favorable. Early death of the plants, however, is anvther 
indication of a too-acid soil, 
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SUMMERS 
FERTILIZERS 


Produce 
Quality Potatoes 


at 
Low Unit Costs 


1. Balanced Plant Food Rations 


2. Pure Raw Materials 
3. Expertly Mixed in Modern Factories 


4. Perfect Drilling Condition 


These four factors assure maximum yields of 
Quality Potatoes (per acre)—a SAFE way to 
reduce Production Costs. 


SUMMERS FERTILIZER CO. 


Steck Exchange Bldg., Baltimore, Maryland 


Bangor, Maine St. Stephens, N. B. 
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Similarly, vine growth is less vigorous and the foliage is a lighter 
green on soil that is too alkaline than where the reaction is favorable. 
Early death of the plants also occurs, although not so early as on 
the highly acid soils. 

The rate of emergence was slower in the most alkaline plots, 
whereas in the most acid plots germination was slow during the first 
and second years but most rapid during the third year after an appli- 
cation of the sulfuric acid. 

Final stand of plants and the number of stems on each plant were 
not influenced by soil reaction within the range studied in these 
experiments. 

Soil reactions more acid than pH 4.8 resulted in a reduction in the 
number of tubers to each plant. 

At the higher soil pH values there is a marked reduction in the 
number of No. 1 size and in the total number of tubers to each plant. 

Plants on the most alkaline soils produce smaller No. 1 size 
tubers as well as a lower percentage of No. 1 size than do those on 
less alkaline or on acid soils. 

Potato yields were reduced on soils more acid than about pH 4.8. 

In general, no significant differences in total yield exist among 
plots with reactions of approximately pH 4.8 to 7.1. Significant 
decreases in yields occur in plots with a soil reaction higher than 
about pH 7.0 to 7.5. 

With the scabby tubers removed, the highest percentage of U. 
S. No. 1 grade potatoes on the most acid and the most alkaline soils 
and the lowest percentage from soils with a reaction between pH 
6.0 and 7.0, sometimes as high as pH 7.8. 

There was a gradual increase in the percentage of scabby tubers 
from the most acid plots to those with the following reactions: pH 
6.51 to 6.58 in 1932; pH 7.8 to 7.95 in 1933; pH 6.94 to 7.53 in 
1934; pH 7.34 to 7.37 in 1935, and pH 6.71 to 6.76 in 1936. In soils 
above these reactions the percentage of scabby tubers is always 
markedly reduced.—( Author). 


MERCK CHEMICALS for the GROWER 


Yellow Oxide Mercury « Copper Oxide Red 


Corrosive Sublimate « Plant Hormones 


as developed by 
The Boyce Thompson Institute for Plant Research 


Write for descriptive folders 


MERCH & COLUNC, RAHWAY, 


New York Philadeiphia St. Louis 
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ARE YOU KNOWN 
POTATO GROWER? 


Reputations count, and many factors enter 
into securing and maintaining a good repu- 
tation. In marketing potatoes, especially in 
years of large production, a reputation for 
growing “good” potatoes may be the means 
of getting the price difference and trade 
 siggeaaia which result in profit instead of 
OSS. 


“Good” potatoes have good cooking qual- 
ity. Potash is now recogn‘zed as the plant- 
food element which most affects cooking 
quality. It improves the mealiness of cocked 
potatoes and prevents their blackening. 
Make sure that the large percentage of No. 
1 potatoes which you aim to grow are also 
able to get enough potash to insure the cook- 
ing quality which housewives want. 


Potatoes remove from the soil more pot- 
ash than both nitrogen and phosphoric acid 
combined. A yield of 300 bushels per acre 
uses 170 pounds of actual potash per acre 
in addition to what must be supplied to take 
care of leaching, erosion, and soil fixation. 
Consult your county agent or experiment 
station about the fertility of your soil. See 
your fertilizer dealer or manufactvrer about 
getting the right amount of potash in pom 
potato fertilizer. 


Write us for additional information 
on the use of potash. 


AMERICAN POTASH 
INSTITUTE, ING. MoreProfit 


Investment Building 
Washington, D. C. 
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SUGGESTION 
POTATO GROWERS 


No matter whether the 
price of potatoes next sea- 
son is up or down, as the 
result of efforts at crop 
control, or because of in- 
sects, blight, drought, or 
anything else, it will be ad- 
vantarzeous for any notato 
grower to start right by 
planting his crop with the 


IRON AGE 


Potato Planter 


The Band-way method 
of fertilizer application is 
a part of the Iron Age Po- 
tato Planter, and extensive 
tests over a_ period of 
years have shown that no 
other method of fertilizer 
application produces yields 
as large. And of course, in 
the matter of the nearest 
approach to 100% accur- 
acy and uniformity’ of 
spacing, the Iron Age 
Planter is still in a class 
by itself 


By the way, have you 
yet traded in that one-row 
planter for a two-row Iron 
Age? Remember, it is one 
sure way of helping to re- 
duce your production costs 
next year. 


See your dealer, 


or write us for 


literature 


BOX 1240. ' YORK, PENNSYLVANIA. 
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